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FUNCTIONAL STATUS IS ASSOCIATED WITH MORTALITY AMONG
INDIVIDUALS WITH KNEE AND/OR HIP OA: THE JOHNSTON
COUNTY OSTEOARTHRITIS PROJECT
R.J. Cleveland, T.A. Schwartz, J.B. Renner, J.M. Jordan, L.F. Callahan. Univ.
of North Carolina-Chapel Hill, Chapel Hill, NC, USA
Purpose: Individuals with poor physical function have been shown to be
at increased risk of premature death. The Health Assessment Ques-
tionnaire (HAQ) is an instrument that was developed to assess functional
status in individuals with arthritis. We therefore sought to explore
whether HAQ score at baseline was associated with death before sub-
sequent follow-up among thosewith knee and/or hip osteoarthritis (OA),
independent of comorbidities associated with death.
Methods: Data from the Johnston County Osteoarthritis Project were
analyzed to investigate the association between functional status and all-
cause death. Analyses were carried out using baseline data from 1,467
individuals aged 45 or older who entered the cohort during the original
study enrollment (1990-1997; n¼1167) or during the cohort enrichment
(2003-2004; n¼306). Participants had radiographically conﬁrmed knee
and/or hip OA (rOA), deﬁned as a Kellgren-Lawrence (KL) grade of2 in a
knee or hip at respective baseline clinical assessment. Additional rOA
phenotypes included severe rOA, deﬁned as a KL grade of 3, and
symptomatic rOA, a subset of those with rOA and symptoms in the same
joint. Vital status was assessed during ﬁrst follow up period (1999-2004
for original participants; 2007-2010 for new enrolls), and deaths were
identiﬁed through participant provided contacts and obituaries. The self-
reported HAQwas used to quantify the ability to perform everyday tasks.
HAQ scores were categorized into a 3-level variable representing no
disability (HAQ¼0), minimal or moderate disability (>0 to <1.5) and
severe disability (1.5). Multilevel logistic regression models controllingTable 1. Adjusted§ odds ratios (95% CI) for death¥ by ﬁrst follow-up according to HAQ
Knee and/or Hip OA Symptoma
Dead/Alive OR (95% CI) Dead/Alive
HAQ Score Categories
0 97/589 Ref. 32/181
>0-<1.5 111/535 1.15(0.81-1.64) 67/357
1.5 35/100 2.14 (1.20-3.80) 32/84
P-value for trend 0.027
Only Knee OA Onlv Hip O
Dead/Alive OR (95% CI) Dead/Alive
HAQ Score Categories
0 43/258 Ref. 25/217
>0-<1.5 38/242 0.95(0.53-1.69) 34/158
1.5 15/48 2.52 (1.00-6.39) 7/23
P-value for trend 0.170
xAdjusted for age, gender, race, cohort, education, BMI, smoking, diabetes, heart disease
controlling for primary sampling unit (street).
¥First follow-up status of all participants; compared to those known to be alive
Table 2
Adjusted odds ratios (95% CI) for death¥ by ﬁrst follow-up according to HAQ score assess




>0-<1.5 67/373 1.12 (0.70-1.80)
1.5 28/54 3.53 (1.67-7.46)
P-value for trend 0.008




>0-<1.5 60/387 1.10 (0.67-1.80)
1.5 22/88 1.73 (0.85-3.54)
P-value for trend 0.175
¥First follow-up status of all participants; compared to those known to be alive
yAdjusted for age, gender, cohort, education, BMI, smoking, diabetes, heart disease, high
trolling for primary sampling unit (street) at baseline
xAdjusted for age, gender, race, cohort, education, BMI, smoking, diabetes, heart disease
controlling for primary sampling unit (street) at baselinefor the primary sampling unit were used to estimate odds ratios (OR) and
95% conﬁdence intervals (CI) for the association between HAQ score at
baseline and whether a death occurred before the ﬁrst follow-up eval-
uation. To explore whether the association between HAQ and mortality
differed by sex and race, statistical tests for interaction and stratiﬁed
logistic models were used. All models were adjusted for baseline
measures of age, race, sex, cohort, education, BMI, use of an assistive
walking device, and history of smoking, stroke, diabetes, heart disease,
high blood pressure, depression.
Results: The mean age was 65.1 years, with 63.3% women and one-third
AfricanAmerican. Byﬁrst follow-up assessment, 243deaths hadoccurred
(16.6%). Comparedwith a HAQ score of 0, having a HAQ score of1.5was
associated with about a doubling in the odds of death among those with
knee and/or hip rOA (Table 1). Similar associations were observed when
restricted to individuals with symptomatic rOA, only knee rOA and only
hip rOA, although the latter association failed to reach statistical sig-
niﬁcance.We observed a statistically signiﬁcant interaction betweenHAQ
score and race (interaction p-value¼0.011): among Caucasians, we
observed a 3-fold increase in odds of death with a HAQ score of 1.5
compared with a HAQ score of 0, while we observed no association
amongAfricanAmericans (Table 2). Althoughnot a statistically signiﬁcant
interaction with gender, we also observed a 3-fold increase in odds of
deathwith aHAQ score1.5 comparedwith aHAQ score of 0 amongmen,
whereas we observed a non-signiﬁcant increase in odds among women.
Conclusions: Among individuals with knee and/or hip rOA, self-
reported disability is associated with death, where trend tests indicated
greater odds of death as severity of disability increases, independent of
comorbidities and sociodemographic measures linked to increased
mortality, although a lack of time-to-death and cause of death were
limitations. Results indicate that emphasis should be placed on pre-
serving physical function among those with knee and/or hip rOA.score assessed at baseline among those with knee and/or hip radiographic OA
tic Knee and/or Hip OA Severe Knee and/or Hip OA
OR (95% CI) Dead/Alive OR (95% CI)
Ref. 23/97 Ref.
1.14(0.67-1.94) 50/177 1.45 (0.75-2.82)
2.48 (1.19-5.16) 15/47 1.71 (0.62-4.69)
0.023 0.228
A Both Knee and Hip OA
OR (95% CI) Dead/Alive OR (95% CI)
Ref. 29/114 Ref.
1.40 (0.70-2.81) 39/135 1.07 (0.55-2.09)
2.58 (0.70-9.54) 13/29 1.63 (0.56-4.80)
0.131 0.434
, high blood pressure, stroke, depression and use of an assistive device at baseline;
ed at baseline among those with knee and/or hip rOA, stratiﬁed by race and sex
African American OR (95% CI) y Interaction
Dead/Alive P-value
40/182 Ref.
44/162 1.23 (0.70-2.16) 0.0111
7/46 0.84 (0.29-2.45)
0.859
Men OR (95% CI)x Interaction
Dead/Alive P-value
60/255 Ref.
51/148 1.14 (0.68-1.91) 0.5842
13/12 3.51 (1.07-11.6)
0.107
blood pressure, stroke, depression and use of an assistive device at baseline; con-
, high blood pressure, stroke, depression and use of an assistive device at baseline;
